NAC Technology & Innovation Committee Meeting, April 28-29, 2011

National Aeronautics and Space Administration

Technology & Innovation Committee
of the
NASA Advisory Council

NASA Headquarters
Washington, DC

April 28-29, 2011

MEETING MINUTES



NAC Technology & Innovation Committee Meeting, April 28-29, 2011

Technology and Innovation Committee
NASA Headquarters
Washington, DC
April 28-29, 2011

MEETING MINUTES
TABLE OF CONTENTS

(O o] o1 oo T 2 (=] 14T 1)

Office of Chief Technologist UPate ..........coiiiiiii it e e e i e e e e e e e venas 2
NASA Technology Transfer and Licensing Activitieblpdate and DiSCUSSION.............ccveviviieennn. 3
Intellectual Property Briefing by Office of Gene@bunsel.............cccoo i e, 4
SBIR/STTR Program Status UPdate...........ouii it i e e e e e et s emmime e e e e e e eaneas 4
NIAC Program Status UPAALte .......c..ie ittt e et e e et e e e e et e e e s e e e eae e 5
Flight Opportunities Program UpPate..........ccoiuiiris it s et iee e meae e e e e e e e e eans 6
Knowledge Management — Both Internal and External....... ... i 6
Update on National Research Council Steering COMBNIL ..........ovvviiiriie e e e e ee e veaen 8
SBIR/STTR Contract Severability DiSCUSSION...........iiiuie s imimme e set e e et e e ee e venee e aenens 8

Technology and Innovation in NASA Commercial andefging Space Initiatives............................8
1ot 2] 1 1T 9

Continued Discussion On Intellectual Property Waaneral Counsel................coccoevii il 10

Discussion and ReCOMMENAALIONS ... .....vieii it et et e e e e e e e 11
Appendix A AGENUA. e e e e 12
Appendix B Committee Membership....... ..o e 14
Appendix C MEELING AENUEES. ... .ttt e e e e e et e e e e e e e e 15
Appendix D List of Presentation Material.............cccooiiiiie i immn e e re e e e eaeeeaas 16

Meeting Report Prepared By:
David J. Frankel, Consultant
P B Frankel, LLC



NAC Technology & Innovation Committee Meeting, April 28-29, 2011

Thursday, April 28, 2011

Opening Remarks

The NASA Advisory Council (NAC) Technology and Inragion (T&I) Committee meeting was convened
by Mr. G. M. (Mike) Green, Executive Secretary. &fenounced that the meeting was a Federal Advisory
Committee Act (FACA) meeting open to the publicd dre reviewed the planned agenda for the meeting.
Dr. Robert B. Braun, NASA Chief Technologist, diot mttend the meeting because he was in Florida for
the Space Shuttle Endeavor launch.

Opening Remarks and Thoughts

Mr. Green introduced Ms. Esther Dyson, Chair. Mgsdh welcomed everyone to the meeting. She noted
that some Committee members had met with Dr. JoBaptish, Director, Early Stage Innovation Division
after the last T&l Committee meeting and receivddiional insight into the program’s processes. Mr.
Green will provide updates on developments acr@sSA Ms. Dyson observed that this is a frustrating
time for NASA, and she explained that NASA'’s capatd implement the Committee’s suggestions is
limited. She reported that there was resonancetivtlother advisory committees at the last NAC mget
Mr. Green noted that the NAC has issued a recomat@mdon FedTraveler.

Office of Chief Technologist Update

Ms. Dyson introduced Dr. Michael Gazarik, DeputyigZfl echnologist, Office of Chief Technologist
(OCT). Dr. Gazarik described his work at NASA ahdrt briefed the Committee on OCT'’s status. OCT
was established a little over a year ago and ikiwgron an OCT operating plan. Dr. Ballhaus obsgrve
that it was getting late in the fiscal year andeaWhether it would be difficult for OCT to spendhtls
appropriated to it by the end of the fiscal year. ®azarik agreed that the timing would presentlehges;
however, they are doing as much advance plannipgssible in order to be able to proceed once the
budget is finalized. He noted that NASA’s Spacehfedogy Program, managed by OCT, is a $1,024
million budget line in the President’s proposed EX12 budget for NASA and represents approximately
five percent of the President’s $18.7 billion budgeuest for NASA. The proposed budget includes
Innovative Partnerships Office (IPO), Strategiegration (SlI), Small Business Innovation Reseanth a
Small Business Technology Transfer (SBIR/STTR),sScatting Space Technology, and Exploration
Technology.Congressional reaction to the President’s propbseldet for OCT, particularly the Space
Technology Grand Challenges, has been mixed. Draaexplained that by investing in high payoff,
disruptive technology that industry cannot tackiéaty, the Space Technology Program matures the
technology required for NASA's future missions aiesice and exploration, while proving capabilitesl
lowering the cost. He asserted thethnological leadership is the “Space Race” ofthat Century.
NASA'’s Space Technology investments will stimuldite economy and build the Nation's global economic
competitiveness through the creation of new praglant services, new business and industries, agid hi
quality, sustainable jobs. Dr. Gazarik presentegisd charts describing trends in NASA’s overaltiget
and the Space Technology buddetFY 2012, a significant portion of the FY 2010 Horation
Technology Development Program, as well as theoeapbn technology activities in planning for FY
2011, will move from the Exploration Systems Missirectorate (ESMD) to the Space Technology
Program. At Mr. Gordon Eichhorst's request, Dr. &@édzexplained that a line item, the “Shuttle pensj
refers to a defined budget amount that NASA is iamtially obligated to fund for United Space Alican
(USA), a NASA contractor. This is part of the tenaiiion liability for shutting down the Space Sheittl
Program. He explained that the strategic guidaoc&pace Technology will come from NASA'’s Strategic
Plan, the Space Technology Grand Challenges, an8phce Technology Roadmaps.

Dr. Gazarik presented charts showing Space Techysldevelopment approach across OCT's three
divisions. The Early Stage Innovation Division spors a wide range of low Technology Readiness Level
(TRL) efforts for advanced space system concepiiitidl technology development. Included in this
division are the Space Technology Research Grantg&m, the NASA Innovative Advanced Concepts
(NIAC) Program, the Center Innovation Funded Progrde Centennial Challenges Prize Program, and
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the SBIR/STTR Progrant.he Game Changing Technology Division focuses oturimay advanced space
technologies that may lead to entirely new appreadbr the Agency's future space missions andieokit
to significant national need$he Crosscutting Capability Demonstrations Divisioouses on maturation
to flight readiness of cross-cutting capabilitieattadvance multiple future space missions, inalydight
test projects where in-space demonstration is riebdfore the capability can transition to direcssion
application.

The Committee discussed the technology budgetirthaodelogy used for the Department of Defense. In
response to a question from Ms. Dyson, Dr. Gazdted that synthetic biology would be located
primarily at the Ames Research Center (ARC). Th&pédce Technology Roadmaps are being reviewed by
a National Research Council (NRC) steering committeaired by Dr. Raymond Colladay. Mr. Eichhorst
expressed the need for timelines and milestonesGBzarik explained that the roadmaps are a diraftg
document, and that what is missing is a priorittmatwhich he anticipates receiving from the NRG.M
Dyson expressed an interest in having Dr. Colldatésf the Committee at its next meeting at Ames. Dr
Alain Rappaport requested information on interrffdrés at prioritization. Dr. Susan Ying asked how
“push and pull” would be balanced in the prioritina process. Dr. Gazarik explained that the “pull”
would come from the Mission Directorates, and that“push” would come from the low TRL spectrum.
Dr. Yang expressed concern over the possibility ‘thash” priorities might be ignored. Dr. Gazarik
observed that there may not be a roadmap for theh'ppriorities. The Committee discussed the Center
Director’s accountability for ensuring that projececeive sufficient infrastructure support. DrliBaus
contended that the Center Director was little mbes a spectator in this process and did not haee t
accountability. Dr. Gazarik stated that conflickteeen program authority and technical authoritubdo
have to be resolved by NASA's Associate Administratir. Christopher Scolese. Dr. Ballhaus criticized
that as being too high a level, and noted thatis formerly handled at the Center Director level.Idhn
Cassidy expressed concern that the organizatiohtrhiézome paralyzed in the current political and
financial environment, and explained that thera ieed for making tough choices in order to achieve
results. Dr. Gazarik submitted that prioritizatigtmould be deferred until OCT’s budget had been
appropriated. Ms. Dyson recommended that OCT ifletite projects most likely to be achievable and
descope the remainder without further delay. Séveeanbers expressed deep concern over OCT’s
perceived inaction, but Ms. Dyson cautioned agaipsicism. Dr. Gazarik maintained that the problem
was due to not having an appropriated budget. MsoB counseled that the U.S. had to “change the
messaging” so as to encourage Congress to thimgkterm. She explained that a “stop and go” protess
highly undesirable and very expensive. At the Cotteais request, Mr. Green distributed congressional
listings.

Ms. Dyson thanked Dr. Gazarik for his presentation.

NASA Technology Transfer and Licensing Activitiegpdate and Discussion

Mr. Green introduced Mr. Douglas Comstock, Direcbmnovative Partnerships Office (IPO), OCT. Mr.
Comstock briefed the Committee on the OCT'’s progréon technology transfer and commercialization.
He described OCT'’s Innovative Partnerships Offie&)). IPO has primary responsibility for technology
transfer and commercialization, intellectual prap@enanagement, technology coordination with other
Government agencies, and technology coordinatidm the commercial industry. In response to a qoesti
from Mr. Eichhorst on whether acknowledged opemimtion has worked, Mr. Comstock responded
affirmatively and added that they have to work lo@ thot invented here” cultural issue. Ms. Dyson
counseled that what makes people’s minds openvimtk with outsiders. He described the Colorado
Technology Acceleration Program, which is a licagsacceleration pilot. NASA intends to replicatis th
model in other states. Dr. Rappaport advised thata scalable model and that it would be better t
streamline and centralize it, rather than develcpeite-by-state. In response to a question fromDyson,
Mr. Comstock explained that non-reimbursable SpgesteAgreements are used for developing technology
with larger businesses. Ms. Courtney B. Graham, B$§SA Office of General Counsel, recommended
that NASA’s contracting structure be a separatétfyp a future Committee meeting. Mr. Eichhorst
observed that the public does not realize thevhllle attributable to the technological benefits\asl

from NASA.
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Mr. Comstock described the Innovation Ambassadargnam, which is a competitively selected
professional development opportunity for NASA stafs. Dyson suggested expanding this to a sablbatica
program. Mr. Comstock responded that the requirésrfen handling intellectual property rights could
present an obstacle in doing so. Ms. Dyson notatthie Committee needs more information on how
NASA handles intellectual property. Mr. Comstoclsciibed NASA's efforts to quantify the public
benefits from technologies developed for spaceaamndnautics. NASA’§pinoff Magazine will be used to
document these benefits. The benefits include gobated, revenue generated, costs avoided, livesisa
improved quality of life, and improvements to thevieonment. In response to a question from Dr.
Rappaport, Mr. Comstock stated that NASA is workimgtreamline the process to make it easier for a
startup to do business with NASA.

Ms. Dyson thanked Mr. Comstock for his presentation

Intellectual Property Briefing by Office of Genef@bunsel

Ms. Dyson introduced Ms. Courtney Graham, NASA €fof General Counsel (OGC), who briefed the
Committee on how NASA handles intellectual propeltg. Graham heads the General Counsel’s
Intellectual Property and Commercial Law Practiceup. She explained that invention disclosures ey
reported by NASA civil servants, Jet Propulsion disiory (JPL) employees, and contractors. Patenting
decisions are handled on a Center by Center basiger than 300 invention disclosures are filed gaet
by NASA civil servants. She observed that when i#dFEemoved from the statistics, it becomes cleat th
NASA may not be effectively capturing civil servanhovation. Goddard Space Flight Center (GSFC)
recently doubled its civil servant disclosures tiglo training. NASA'’s Office of Chief Engineer (OGE)
OCT, and OGC are reviewing ways to utilize awarstems to improve civil servant participation in the
invention disclosure process. In response to atiquesom Dr. Ballhaus, Ms. Graham stated that
congressional ceilings on compensation are nahigitig factor here. Mr. Eichhorst noted that Johmso
Space Center (JSC) recently had no budget fogfiliatents. Ms. Graham stated that the OGC manhges t
budget for patent and trademark fees. That budaebhlen cut in half. NASA has 16 patent attornieys,
they are often assigned other matters. She explaiva technology transfer is not considered in RAS
acquisition process. Small entity contractors repare inventions than large entity contractors.S¥s
title-taking authority was abrogated by the BayHeDAct, which governs the transfer of government
funded inventions to universities and businessesatimg with federal contracts. NASA routinely wasdv

its right to take title to inventions discovereddnpntractors with NASA'’s funds. There were, howeven
recent instances where waiver requests were daviedsraham observed that the current structurigdim
the ability to implement Agency technology pricggtithrough strategic intellectual property protattit is
difficult to effectively leverage technology assttat currently exist. In response to a questiomfDr.
Cassidy, Ms. Graham explained that “leverage” medmaining revenues that can be added to the budget
Dr. Cassidy opined that the primary leverage israeénue, but causing things to happen. Mr. Eicsthor
noted that in private enterprise, many companaetticenses. NASA has many license opportuniies,
corrosion identification technology, that couldused to trade for goods and services. Dr. Cassisigreed
that intellectual property is fundamental to theawation equation. He asked whether NASA had aemwrit
policy on intellectual property. Ms. Graham respashthat NASA is subject to regulations issued ley th
Commerce Department, which apply to the entire gowent. She summarized with a slide showing that
civil servants are underreporting inventions, thate is little emphasis on capturing contractooiration,
and that NASA has no overarching strategy on pignt

Ms. Dyson thanked Ms. Graham for her presentatimhraquested that she return to continue her hgefi

SBIR/STTR Program Status Update

Ms. Dyson introduced Dr. Joseph Parrish, Diredtarr]y Stage Innovation (ESI) Division, and Mr. Carl
Ray, SBIR/STTR Program Executive, both from OCT. Rlrrish explained that ESI is the seed-stage
venture capitalist for NASA technology developmeéie. presented slides on the Space Technology Grand
Challenges and the Space Technology Roadmap Tetlieas (TAs). There are 13 Grand Challenges
and 14 TAs. These are in developmental phase. ékepted a slide showing ESI’'s major accomplishments
to date and its plans for the upcoming year. ThasBt2 award amount for the SBIR/STTR Program has
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been increased to $750,000. Next year, Phasel awdlfde increased to $150,000. A call has been
issued for Space Technology Research Fellowshificagipns. One hundred fifty fellowships may be
awarded. The President’s proposed FY 2012 budgeest allocates $300 million to ESI and will fund
over 1,000 new projects. ESI expects to receive@Dproposals, and the challenge is determining the
right ones to fund. In response to a question fkdmBallhaus, Dr. Parrish stated that a “home rmauld
be a game-changing innovation, e.g., a new waytar@ass into orbit. He explained that ESI needseto
partners involved and to provide the richest emvinent possible for innovation. In response to sstioe
from Mr. Eichhorst, Dr. Parrish stated that it iffidult to identify and apply metrics in the teabingy
development realm. Mr. Eichhorst advised that fieed in which bad projects are killed is a meastire
success. Dr. Ballhaus expressed concern that Effitiné working on the margins, rather than on the
game-changers, and questioned what would happen tg#bhknology comes in from a sector that NASA is
not used to working with.

Mr. Ray described the SBIR/STTR Programs. Thessetraside programs that focus on small business.
SBIR helps small businesses engage in federalngsaad development (R&D) with potential for
commercialization. STTR facilitates cooperative R&Btween small businesses and U.S. research
institutions with potential for commercializatiofihe set-asides are mandated by federal legisl&iion
small, high-technology firms. The Programs haveétphases: a feasibility study, a technology
development stage, and a commercialization stagle.s®urce contracts may be awarded without a
justification for other than full and open compietit (NO-JOFOC). Mr. Ray presented a chart showirgg t
strategies being used to achieve the key objectivegpresented charts showing the Technology
Development & Infusion Process Flow, the Prograiéster Schedule, and the Program’s interfaces. He
discussed the Program’s response to a recent igagsh and audit by the Office of Inspector Gehera
(OIG). The response includes a new publication exsjging that NASA has zero tolerance for waste,
fraud, and abuse. “Virtual site visits” will be ahurcted to monitor firm organization, project manaeget,
firm financial status, and technical progress efphoject. Mr. Ray presented a chart showing how
SBIR/STTR technologies are being utilized for emiss. He described a recent commercial product
spinoff, the WARP 75® light-emitting diode (LED)dee, which is a high-intensity hand-held LED unit
for treating chronic pain. Dr. Parrish asserted tha innovative productivity of small businesgisater
than large companies. He noted that ESI was engagegrocess to formalize an industry consortiom t
help get small business products commercialized.

Ms. Dyson thanked Dr. Parrish and Mr. Ray for tipegsentations.

NIAC Program Status Update

Ms. Dyson introduced Dr. John “Jay” Falker, Mana®#AC Program, OCT. He explained that NIAC is a
program to solicit and support early studies obwative yet credible advanced concepts that condd o
day change the possible in aeronautics and spasahke most open-ended and far-reaching of NASA'’s
new technology programs. The program will be cor@diwithin the OCT’s ESI Division. It is different
from the original NIAC that existed from 1998 thghu2007. The new NIAC will remain revolutionary,
creative, and controversial; however, it now wilber for internal NASA participation, provide a (hato
Game Changing Technology (GCT) and other optiond,movide a focus on “10+” years out, rather than
40 years out, which was perceived as being too tenily. Falker presented a chart showing the NIAC
proposal evaluation criteria. He presented a slideving as an example the Mini-Magnetospheric Pdasm
Propulsion (M2P2) prototype, which is an advandedma propulsion system that will enable spacecraft
to obtain unprecedented speeds from minimal ensngymass requirements. Another slide presented
showed the New Worlds Observer (NWO), which isrgdaocculter in space designed to block the light
from stars in order to observe their orbiting planéle briefly highlighted the new Phase 1 and Pl2as
studies expected to be awarded.

Dr. Ballhaus advised that even with “push”, thera ineed to ask what the impact would be if a ptage
100 percent successful; without sufficient imp&ASA should not invest in the project. In the cuatre
budget environment, he suggested, you cannot cenifpgiu cannot demonstrate urgency or cannot
“move the needle”. Also, a project must be relevarthe Administrator. Mr. Eichhorst concurred widh.
Bauhaus. Dr. Parrish argued that it would not lretdeapply the needle-moving test to NIAC projedits.
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Dyson observed that if a project is 100 percentessful, it might lead to a change in the roadrbap.
Falker stated that he manages the program by Himgth assistance from a few outside support
contractors. Dr. Parrish added that approximatély @eople would be engaged in evaluating propdsals
the program.

Ms. Dyson thanked Dr. Falker for his presentation.

Flight Opportunities Program Update

Ms. Dyson introduced Dr. Laguduva “LK” KubendrampBram Executive, Flight Opportunities Program,
OCT, who briefed the Committee about the Prograne Flight Opportunities Program was established in
the OCT Crosscutting Capability Demonstrations §lom in FY 2011. The Program provides flight
opportunities in reduced-gravity and high-altiteeironments in order to mature technology for
application in future space missions. It combinssal year 2010 Commercial Reusable Suborbital
Research (CRuSR) efforts with Facilitated Accegh#oSpace Environment for Technology (FAST)
efforts. Parabolic flights will be made using aiséirg contract with the Zero-G Corporation. Subitaib
flights and payload integration services will beghased through multiple vendors. Ms. Dyson annednc
that she had previously disclosed a financial agein the Zero-G Corporation. Dr. Kubendran pressn
charts showing planned funding, proposed pronourcésrof opportunities for payloads, and past
parabolic flights. He described current CRuUSR tigdind presented a video showing actual testsedtg
flights will develop standardized processes andguares, as well as detail interfaces and logistica
operations. He presented charts on notional requaings for flight opportunities and on the acquisiti
strategy for flight and payload integration sergice

In response to a question from Dr. Ballhaus, Dibé&ndran explained that the program coordinates with
the Air Force at Kirkland Air Force Base, and ttiey fly on each other’s vehicles. Dr. Rappapdkeds
how many flight opportunities could be sustainethwie Program’s budget. Dr. Kubendran stated that
NASA'’s answer to that question would be availatdgtryear. Dr. Ballhaus questioned whether thereavas
sufficient market to make these projects commdiyciaable. Dr. Kubendran explained that NASA could
enhance the market by being an anchor tenant.

Ms. Dyson thanked Dr. Kubendran for his presentatio

Knowledge Management — Both Internal and External

Ms. Dyson introduced Dr. James Reuther, DirectoStoategic Integration, OCT. Dr. Reuther briefed t
Committee on using portfolio tracking for knowledegpture. He explained that knowledge capture means
having a system that allows us to understand wieane doing and what we have done. It involves
technologies in other programs and in other NASAsioins that are not really technology missions. He
noted that developing a comprehensive understarainghat NASA is getting for its technology
investment is a big challenge. Prior to OCT, theas no home for an integrated system within NAS#] a
that was one reason for establishing the Officed@ce comes from three motivating elements. Tisé fi
is the NASA Strategic Plan, which was releasederrary 1, 2011, and which contained three goals.
Goal three in the plan specified technology develept. The second motivator is the NASA Space
Technology Grand Challenges that encourage othdre part of NASA's enterprise. The third motivator
is the NASA Space Technology Roadmaps. Today, O€Wsvitself as a pipeline for people and ideas.

Dr. Reuther described the life cycle for technolpggjects. It begins with a solicitation or a resju®er a
directed effort. That is followed by project forratibn, proposal development, and submission. Ting th
step is proposal review. The fourth step is propectfirmation and award. The next step is project
implementation, execution, and review. The finapsits project close-out or termination, at whichei
data and knowledge is generally captured for les¢@arned and technology transfer or infusion. Any
attempt to implement a portfolio system througratactall will get very little response without
acknowledging the technology lifecycle. The poitiadlystem should, therefore, be incorporated inéo t
project’s life cycle. There is an ongoing debaterowhere in the life cycle it should be inserte@Tohas
decided to focus, at this time, on the last twpsia the life cycle. The system has to be usef project
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management tool, and it has to allow the projecoitmmunicate with its stakeholders. The system st
able to import data from something such as the SB#tronic Handbook; otherwise, it would be
counterproductive and disruptive. Ms. Dyson advibed the best way to implement a portfolio system
to have it be populated with data as people engatieir normal activities. Many projects have amaal
review, and using the portfolio system for that@edireview is a way to populate it with data. Deugher
noted that OCT's intent is to put in place a systermanage the process. He noted that Dr. Paraish h
requested a spiral approach for developing thaesysaccordingly, its functionality will increaseey

time as additional steps in the technology prdjéztycle are included. This remains a plan beea®€T
has lacked both guidance and authority to movenithtits programs. Dr. Braun has directed that a
portfolio system be developed. Ms. Faith ChandD€Z;T, will design the system. She has previously
developed a portfolio system for mishaps and unaeds the challenges. To date, she has interviewed
OCT staff, mission directorate stakeholders, argiaruers. Existing systems have been examined. @CT i
preparing to initiate a contract to determine whatdata fields and functionality for the portfotigstem
should be and to translate that into initial regmients. This will be completed by the summer.

Ms. Dyson advised that it is important to buildaimotivational system to encourage people to use th
management system. Mr. Eichhorst suggested comguiiith the Chief Technologists from the different
Centers. If the system is perceived as an extreeclitowill not get populated with data. Mr. Robbie
Schingler, OCT Chief of Staff, stated that OCT vgaiat avoid duplication and has to experiment with
identifying the most effective incentives. He addeat the overall architecture will be for the gymstto be
developed openly and open sourced, to be locassdeiiNASA's firewall to protect the data, and to be
viewable by different stakeholders. Dr. Cassidyresped concern that OCT was missing a deeper
involvement with the people aspects, i.e., whappedid or did not do and what it was that they tthiait
was special; that, he opined, is what is neededkimowledge capture system. Dr. Ying described the
situation at the Boeing Company. The average age efmployees is now 55, and there is an urgesd ne
for knowledge capture. The commercially availablels were not found to be helpful. Boeing wanted it
researchers and technologists to put their “goodes’ into the system. Boeing shifted its focusito
mentoring and coaching program. She cautionedpthr@folio management tools can be completely
misleading. In response to a question from Ms. Dy&ly. Reuther stated that OCT has looked intogisin
social networking for knowledge management; howetere are concerns because they are working with
proprietary data. Dr. Ballhaus advised that the ey to train a successor is for the successaotl
side-by-side with his predecessor.

Dr. Gazarik expressed frustration because the husig®ing down, rather than up, and he has questio
about how NASA is going to bring new, talented geapto the workforce and retain its young emplasyee
Dr. Cassidy advised that OCT should be careful amnventing the wheel and should just worry about
the incentive issue. Dr. Reuther stated that kndgdecapture is about connecting people to sometioe w
has experience and can be a mentor; it is a oogadransmittal of that experience. Dr. Rappapsseeed
that connecting the right people to the right krexge is what is being done currently with the docia
networks. Ms. Dyson suggested looking at http:/lmhmrg, which is a website where people host open
office hours. Dr. Cassidy opined that financialentves are not needed for creating oral histarigsr
encouraging young employees to learn from thoderigs. Dr. Parrish stated that there are many
perspectives on knowledge transfer, and that O@Hts& begin developing a prototype. Dr. Ballhaus
explained that this is human capital managementisted whether OCT had a system in place for
bringing in experts. Dr. Reuther did not have infation about any such system within OCT.

Ms. Dyson thanked Dr. Reuther for his participation

The meeting was adjourned for the day.

Friday, April 29, 2011
Call to Order

Mr. Green called the meeting to order.
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Announcements

Ms. Dyson welcomed the Committee Members backtersecond day of the Committee meeting. She
described the agenda for the day and reviewedrdseptations from the previous day.

Update on National Research Council Steering Cotamit

Ms. Dyson introduced Committee Member Dr. Dava Newnwho was participating telephonically. Dr.
Newman is also a member of the NRC Steering Coraentttat is reviewing the OCT Space Technology
Roadmaps. At Ms. Dyson’s request, Dr. Newman hdi¢fie Committee on the status of the Steering
Committee’s work. Dr. Newman reported that the rigeering Committee meeting, chaired by Dr.
Colladay, will be held in May 2011, in Washingt@hC. Ms. Dyson asked whether the Steering
Committee would be recommending priorities amorgrdadmaps. Dr. Newman responded that the
Steering Committee is struggling with whether thersufficient information for that to be accomplsl in
a rigorous manner. Workshops have been held and kzs been a lot of information; however, some
roadmaps are very preliminary and need additiomaikwShe reported that synthetic biology was not
initially included in the roadmaps and may be ad@®mine other exciting technology areas also wete no
included, and the Steering Committee is considasihgther to add them. Dr. Newman offered to btief t
T & | Committee when there are new developmentgport.

Ms. Dyson thanked Dr. Newman for her report.

SBIR/STTR Contract Severability Discussion

Ms. Dyson re-introduced Dr. Joseph Parrish, Dined&&SI Division, OCT, who was participating
telephonically. Dr. Parrish asked the Committeedosider issuing a recommendation calling for NASA'’
General Counsel and NASA's Chief Financial Offic@review a 2010 decision designating SBIR/STTR
contracts as “severable” because the decision exadian adverse impact on the SBIR/STTR Program.
Dr. Parrish described the background for his retjaied explained that the problem was attributaile t
statutory language for the Program, which he betievad been misconstrued. The Committee agreed to
recommend that the problem be addressed, subj&ts.t®yson gaining a better understanding on whethe
the problem was being caused by the language istétete or by an erroneous interpretation of that
language.

Ms. Dyson thanked Dr. Parrish for bringing the &fiton to the Committee’s attention.

Technology and Innovation in NASA Commercial andefging Space Initiatives

Ms. Dyson introducediir. Charles Miller, Partnerships, Innovation & Corntial Space Division, OCT
He has been leading NASA'’s assessment activitiesnmerging commercial space industries. Dr.
Rappaport asked him how OCT defined commercialigiets. Mr. Miller responded that OCT had started
with 13 priorities and evaluated every aspect efrtfarket. They reviewed the possible benefits, isyes,
and key leverage points. Low cost, reliable actespace was determined to be the most important
priority. Dr. Ballhaus expressed dissatisfactiothvthe lack of proposed alternatives from OCT. OCT
needs to lead; it is the most important thing ASA can do. Mr. Miller suggested that it was didiflt
proposition in the current political situation. Taere many ideas, but OCT was not prepared tbtheae
Committee on them at this time.

Mr. Miller presented several charts describing O&Ecent activities in assessing emerging comniercia
space industries. They are actively exploring maditional approaches and partnerships. An Emerging
Commercial Space Office was included in the Predidd’>roposed FY 2012 Budget. It will provide a doo
to NASA for new commercial space concepts and ideaswill coordinate with NASA’s larger, on-going
Commercial Space programs. He described the fostrGercial Space Opportunities Workshop that had
been conducted in June 2010. Eight potential corialerapabilities were evaluated at that workshop.
These were: low-cost and reliable access to sgacemercial in-space servicing; commercial human
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spaceflight; entertainment and education; lunar/&@ath orbit; Orbital Space Laboratory
research/microgravity; new space communicationsnavijation; human habitation and accommodations;
and power infrastructure and delivery. The latt@il been evaluated as having the lowest priority. In
response to a question from Dr. Ying, Mr. Millerseloved that no one had analyzed whether these
capabilities correlated with OCT’s roadmaps. DrufRer noted that this was a good suggestion. OCT
should identify the technologies needed by eachluitity and prioritize them. He explained that the
roadmaps phase in the technologies over time amdexd them to the Grand Challenges. This is a
complete “push” approach and examines areas nketbat by commercial enterprises. The commercial
capabilities should be integrated with the roadmBpsReuther cautioned, however, that the process
should be vetted with the outside community.

Mr. Miller described the second Commercial Spacedjunities Workshop that had been conducted at
NASA Headquarters in July 2010. At that workshdwe, top three to five barriers to closing the conuiar
business case for several commercial capabilitere wdentified and prioritized, and options were
developed for consideration by NASA'’s leadership. Ballhaus observed that major companies will hold
back until there are orders for products, while Isimasinesses often have a vision in which they are
willing to invest. He noted, however, that gettintp orbit is 50 times more expensive than subalbit
flights. Dr. Reuther explained that if there wemnarket for suborbital flights, then NASA would rwve

to play a big role in its development. He stateat (BCT was not going to engage in the current natio
debateover what launch vehicle NASA should build. Dr. Balus suggested that OCT could be an
advocate for key technologies. Dr. Reuther concuwith that, but cautioned that recommending system
for NASA’s investment over other approaches wouwddrtruding into the national debate and into aaar
in which OCT must remain unbiased. Mr. Eichhorsiadireed; he asserted that OCT has an opportunity to
shape the debate and should form and present aasedopinion. Dr. Reuther expressed concern over
taking that action when OCT has not yet receivedpropriated budget. Ms. Dyson proffered that some
people might say that OCT is giving opinions pramaliy, while others would say that OCT is doing
something valuable. Dr. Ballhaus advised that whit&T needs to be objective, it should lead when its
analysis leads to a conclusion. Dr. Rappaport rdedreveryone that OCT'’s mission was to propose
“push” technologies. Dr. Reuther noted that OCT éasogram for demonstration programs that can be
used to demonstrate next generation technologyowitgetting into the launch vehicle debate. This,
however, is a very expensive proposition. Mr. Mileted that there are some low-cost demonstrations
where some technologies can be showcased. Mr. &eetplained that that was the reason to stay away
from a full system. Mr. Miller observed that OCTngaursue a broad approach, and that some failuees a
expected. Dr. Ballhaus requested a briefing orsgieeifics for an orbital debris removal capabilis.
Dyson expressed concern that the Committee wasigao much about NASA's structure and not
enough about specific projects. Mr. Miller descdlze“NewSpace 2011" forum that is scheduled to take
place at ARC on July 28-31, 2011. Ms. Dyson asked@®deen to ascertain whether the Committee could
attend that event, and she encouraged the Comrvtegbers to attend individually, otherwise.

Ms. Dyson thanked Mr. Miller and Dr. Reuther foeithparticipation.

Ethics Briefing

Ms. Dyson introduced Ms. Kathleen Teale, Esq., OSB&SA Headquarters. Ms. Teale briefed the Council
Members on the legal requirements pertaining tacetftach Council Member is a Special Government
Employee (SGE) and the government's ethics lawlydap@ll SGEs. Ms. Teale described the standafds o
conduct and the criminal statutes on ethics. Anyr@d Member having a specific issue should naokilfy
Green and obtain legal advice from the NASA OGC.

Dr. Ballhaus noted that what constitutes a “paldéicmatter” is often subject to different interdns

and asked whether a written opinion could be predidhen those issues arise. Ms. Teale advisedchim t
bring the issue to their Office when it arises. Ballhaus informed Ms. Teale that he occasionadlyess

as a compensated advisor for the Jet Propulsionrh#dry (JPL), and he asked whether that was serfiic
to impute JPL’s financial interests to him for eticonflicts of interest analyses. Ms. Teale agtVisim to
meet with her in order to discuss the matter. AtRappaport’s request, Ms. Teale elaborated on the
ethical distinctions regarding broad policy considiens.
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Ms. Dyson thanked Ms. Teale for her presentation.

Continued Discussion On Intellectual Property Witneral Counsel

The Committee resumed its discussion with Ms. Graba how NASA handles intellectual property. She
explained that NASA's patent program is managezhah Center on a Center-by-Center basis. The
technology from each Center is not pooled in amanized way. NASA has not had a culture that foguse
on technology transfer as part of its core missidre OGC culture may need to shift. Mr. Eichhosted
that at Caltech, patent filing is culturally viewasl an incentive. Dr. Cassidy expressed surprideNASA
had only around 900 patents in its portfolio. Msal&m explained that her budget, at $200,000 g, i®

a limiting factor. Dr. Rappaport noted that thd fifié of a patent is 20 years. Ms. Graham stabed t
maintenance fees must be paid periodically, andthlozse fees average $2,500 per patent. For thabne
NASA seeks very few international patents. Dr. @hsebserved that people may not bother submitting
patent proposals if they see that the filings areeely limited by the budget. They also may be
discouraged if they submit disclosures and nothiaagpens. Dr. Ying asked whether there was a prdcess
determine whether a patent should be pursued aperpresented, Ms. Graham responded that hereOffic
does not make the decision; the patent is purdubd tlient wants it and if her Office has theawxes for
it. Dr. Ying suggested that NASA explore using p&eas a legal defensive strategy.

Ms. Dyson explained that there are two top levierahtive strategies for how to best exploit NASA’s
inventions. One approach would be to issue licetesethers who have resources to exploit the irngest
The alternative approach is to open the technologlye world; however, it is unlikely that investarould
be interested because they would not be able t@ madtofit. She asked whether NASA had a bias & on
direction or the other. Mr. Eichhorst asserted thatinternational element has to be considered. He
explained that when NASA only files for a U.S. pafe double burden is imposed on the U.S. taxpayer
because NASA funds the research and only compapiesting in the U.S. have to pay licensing fees. H
recommended that a credit be given for U.S. congzamind that foreign companies be required to pay a
licensing fee. While this would require a largegamization for monitoring purposes, it would alase
NASA'’s profile as a preeminent engineering ageity. Dyson suggested it would be helpful to have an
assessment on the revenue that might be achiemeddbtaining international patents, as well as an
assessment on the benefits to the U.S. taxpayerdpen-sourcing compared to patenting technology. D
Cassidy observed that it is unclear whether NAS#&daintellectual property strategy; he recommended
that there should be one. Dr. Ballhaus observedthigtopic is not being considered currently gnr
Directors. Dr. Rappaport asserted that culturetieenely important for talent development in moting
people to file disclosures and pursue patents.edemmended allowing small companies to patent
inventions they develop with NASA funds to alloveth to grow into big companies at the lowest cost.
They could then invest in filing for foreign patenHe explained that foreign patents are expermcause
there are so many countries where they must ket fireresponse to a question from Ms. Dyson, Ms.
Graham explained that a startup may not obtairigorpatents for technology licensed to it by NASA.

Dr. Rappaport recommended a streamlined procesiefaioping a portfolio for NASA'’s technology that
could be exploited by U.S. companies. Ms. Grahgmnted that NASA has attempted to auction
intellectual property in bulk lots, but was unsuesfel. The Committee, at Mr. Dyson’s suggestiortidied

to explore in depth NASA's intellectual propertyategy and make recommendations, as appropriate. Ms
Dyson stated she would like to speak with the Qeetghnologists, and she asked the Committee Mesmber
and Mr. Green to submit suggestions on experts¥esa the Committee.

Ms. Dyson thanked Ms. Graham for her participation.

Discussion and Recommendations

The Committee discussed the schedule for its nextimg. Mr. Green advised that the Committee would
be participating with the NAC and the other NAC coittees at ARC on August 3, 2011. Ms. Dyson
requested that a half day be set aside arounddtator an intellectual property briefing fromi&an

Valley industry.
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The Committee adopted the following recommendation:

Request that senior Agency leadership addresssissusounding the significant delays in FY
2010 and 2011 in funding SBIR/STTR awardees andkwwremedy these problems for FY 2012
and beyond.

Dr. Cassidy expressed discomfort with how NASA \gdtgelf in a technological leadership sense, and
how it views itself in the technological world. légplained that this is physics and chemistry, not
healthcare, and that NASA is the informed agencytfe U.S. and should, therefore, lead in technolog
He added that it would be helpful for Dr. Braurattend the Committee meetings and share his thgnm
the issues. Mr. Green will encourage Dr. Braunttenal the meetings. Ms. Dyson noted that the NASA
Administrator, Mr. Charles Bolden, will likely bé the August ARC meeting and would be available for
guestions. Mr. Green added that Mr. Bolden is tbenfittee’s customer.

Ms. Dyson noted that the Committee’s meeting hahlibe best and most useful meeting to date. She
thanked everyone for their participation. She esped particular appreciation to the staff for mgkime
meeting so successful.

The meeting was adjourned.
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NAC Technology and Innovation Committee Meeting
April 28-29, 2011
NASA Headquarters

MIC 6A
6H45
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Mike Green, Executive Secretary

8:35 a.m. Opening Remarks and Thoughts
Esther Dyson, Chair

8:45 a.m. Office of Chief Technologist Update
Bobby Braun, NASA Chief Technologist and/or Mike Gazarik, NASA Deputy Chief
Technologist

9:45 a.m. Break

10:00 a.m. Update and Discussion of NASA Technology Transfer and Licensing activities
Doug Comstock, Office of Chief Technologist
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Joe Parrish, Director for Early Stage Division, and Carl Ray, Office of Chief
Technologist
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1:00 p.m. NIAC Program Status Update
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1:45 p.m. Break
2:00 p.m. Flight Opportunities Program Update
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4:05 p.m. Non-FACA Fact Finding Session (until approximately 5:30 p.m.)
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April 29, 2011 -

8:30 a.m. Meeting Reconvenes (FACA Session)
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Charles Miller, Office of Chief Technologist

9:45 a.m. Break
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